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(54) CUTTING TOOL COATED WITH HARD LAYER 
(57)Abstract: 

PURPOSE: To provide a cutting tool coated with a hard layer, which shows excellent 
machinability in continuous cutting at a high speed exceeding a specified value. 
CONSTITUTION: This cutting tool is a hard layer coated cutting tool which is coated with a 
single hard layer of composite carbide nitride of composition of Ti and Si composed of (Ti1- 
xSix) (C1-yNy)z [however, 0.01<x<0.45, 0.01<y<1.0, 0.5<z<1.34] or coated with a single hard 
layer of composite nitride on the surface of a tip base body made of WC group cemented 
carbide alloy base body or TiCN group cermet and can perform high speed cutting at a speed 
higher than about 250m/min or more. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hard layer covering cutting tool in which the 
cutting-ability ability which was excellent to high-speed continuation cutting to which cutting speed 
exceeds 250 m/min is shown. 
[0002] 

[Description of the Prior Art] The hard layer covering cutting tool which comes to cover the single hard 
layer of C (Ti0.5 Si0.5) on the front face of the base (henceforth a TiCN radical cermet base) which 
consists of a cermet which uses as a principal component the base (henceforth WC radical cemented 
carbide base) or TiCN which generally consists of WC radical cemented carbide which uses WC as a 
principal component is known (refer to JP,1-306550,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the hard layer covering cutting tool which 
covered said conventional C (Ti0.5 Si0.5) hard layer is used for high-speed continuation cutting, the use 
life with abrasion resistance satisfying fully therefore is not acquired. 
[0004] 

[Means for Solving the Problem] Then, the result of having inquired so that this invention person may 
get the hard layer covering cutting tool in which much more longevity life is shown, also when the 
above technical problems are solved and it uses for high-speed continuation cutting,] the front face of 
WC radical cemented carbide base or a TiCN radical cermet base - z (C(Til-x Six)l-y Ny) [— however 
The hard layer covering cutting tool which covered the compound carbon nitride single hard layer of Ti 
and Si of a presentation or compound nitride single hard layer which consists of 0.01<=x<=0.45, 
0.01<=y<=1.0, and 0.5 <=z<=1.34] The knowledge that excelled before in abrasion resistance further, 
and a use life became long when it uses for high-speed continuation cutting was acquired. 
[0005] This invention is accomplished based on this knowledge. On the front face of WC radical 
cemented carbide base or a TiCN radical cermet base (Til-x Six) z (Cl-y Ny) [however 0.01<=x<=0.45, 
and 0.01<=y<=1.0, It has the description in the hard layer covering cutting tool which covered the 
compound carbon nitride single hard layer of Ti and Si of a presentation or compound nitride single hard 
layer which consists of 0.5 <=z<=L34]. 

[0006] It is because exfoliation becomes easy to take place while the defect resistance of the request by 
the abrasion resistance of the request by it being because the defect resistance of the request by it being 
because the abrasion resistance of the request by x< 0.01 and x> 0.45 having limited the value of x, and 
y and z like the above not being obtained, and being y< 0.01 and y> 1 .0 not being obtained, and being 
z< 0.5 further not being obtained, but it being z> 1 .34 falls. Above (Ti 1-x Six) (Cl-y Ny) z the much 
more desirable range of x which can be set, and y and z — 0.01<=x<=0.30, 0.3<=y<=0.7, and 
0.9<=z<=l. 1 it is . Therefore, the single hard layer desirable one layer formed in the front face of WC 
radical cemented carbide base or a TiCN radical cermet base is a compound carbon nitride single hard 
layer of Ti and Si. Moreover, as for the thickness of the single hard layer of the hard layer covering 
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cutting tool of this invention, it is desirable that it is within the limits of 1-10 micrometers. 
[0007] In order to form the single hard layer in the hard layer covering cutting tool of this invention, it 
can fabricate by the arc discharge type ion plating method, the magnetron sputtering method, etc. In 
order to form a single hard layer by the arc discharge type ion plating method, arc discharge is first 
generated on the target of the mixture of Ti and Si in vacuum devices, and evaporation ionization of Ti 
and the Si is carried out. It is z (C(Til-x Six)l-y Ny) on the cutting-tool substrate which introduced 
nonmetal gas (nitrogen gas and hydrocarbon gas) in equipment, and applied the negative substrate 
electrical potential difference to coincidence. The single hard layer which consists of [0.01<=x<=0.45, 
0.01<=y<=1.0, 0.5<=z<=1.34] is formed. [ however, ] It controls by the ratio of Ti and Si adjusting the 
Ti/Si ratio of a target, and the ratio of metal/gas constituents adjusting metal evaporation / the amount of 
gas installation, or changing a substrate electrical potential difference. 

[0008] In order to form a single hard layer by the magnetron sputtering method, the target of the mixture 
of Ti and Si in vacuum devices is made to counter on both sides of a sample first. Nonmetal gas 
(nitrogen gas and hydrocarbon gas) is introduced in equipment, and glow discharge is carried out to the 
next between opposite targets. It is z (C(Til-x Six)l-y Ny) by carrying out sputtering ionization of Ti 
and the Si on the cutting-tool substrate to which the negative substrate electrical potential difference was 
applied. The single hard layer which consists of [0.01<=x<=0.45, 0.01<=y<=1.0, and 0.5<=z<=L34] is 
formed. [ however, ] It controls by the ratio of Ti and Si adjusting the Ti/Si ratio of a target, and the ratio 
of metal/gas constituents adjusting metal evaporation / the amount of gas installation, or changing a 
substrate electrical potential difference. 
[0009] 

[Example] Below, the hard layer covering cutting tool of this invention is concretely explained based on 
an example. 

The mixture target and Ti target of Ti and Si of a ratio which are shown in the chip made from WC 
radical WC radical cemented carbide and Table 1 which have the configuration of about [ example 1 
ISO-standard P30 ] and SNGA120408 were prepared. 

[0010] It equips with this chip made from WC radical cemented carbide above [ in the usual ion plating 
system ]. On the other hand, down [ in said ion plating system ] Equip with the mixture target of Ti and 
Si of a ratio shown in Table 1, exhaust the inside of said ion plating system in this condition, and it holds 
to the vacuum of lxl0-5Torr. Programming rate: The temperature up was carried out to 700 degrees C 
by 6 degrees C / min., having continued and holding to this temperature, it held in Ar gas ambient 
atmosphere of 5xlO-2Torr, and ion cleaning was carried out. 

[001 1] Then, while generating arc discharge on the mixture target of Ti and Si of the ratio shown in 
Table 1, carrying out heating evaporation of Ti and the Si and making it ionize By introducing the 
nitrogen gas and acetylene gas of a ratio which are shown in Table 1 from a feed hopper, and applying 
the negative substrate electrical potential difference shown in Table 1 x which has the thickness shown 
in Table 2 on a base front face in said chip made from WC radical cemented carbide, and is further 
shown in Table 2, z which has the value of y and z (Cl-y Ny) (Til-x Six) The covering chip 1 was 
produced this invention covering chips 1-10 which covered the single hard layer, the comparison 
covering chips 1-7, and conventionally. Above z (Til-x Six) (Cl-y Ny) The value of x in a single hard 
layer, and y and z was analyzed and calculated in EPMA. 

[0012] The continuation dry type cutting trial of the following conditions was carried out using the 
covering chip 1 these this invention covering chips 1-10, the comparison covering chips 1-7, and 
conventionally. 

** [-ed / continuation dry type cutting test condition ] material: Continuation dry type cutting was 
carried out on condition that round-head material [ of JIS SNCM439 (Brinell hardness: 250) ], cutting 
speed:250 m/min, and delivery :0.3mm/rev., and infeed:2.0mm**, the place where the maximum wear 
width of face of the flank of a cutting edge became 0.3mm was made into the life, the time amount 
(minute) and the wear gestalt which result in a life were measured, and those measurement results were 
shown in Table 2. 
[0013] 
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[Table 1] 
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[0014] 
[Table 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 





CT i , SI ) (Ct N ) 


E J? 

(jim) 


(0) 






L 


(Tl lM 8, llP ll LI 


4. 1 


80 




* 


2 


(T1 D L 8(| S1 aiD ) (C 0.1 "it'll 


3. 8 


75 






i> 


^ T1 0lM S l llP (C 15 M ll 5 LI 


3. 5 


75 




BB 

•JO 




(T1 in sl in ) (c ii l, ii ) ii 


6. 6 


9 0 




w 




(T1 w s, uP cc 9.7 "la 3 to 


9. 3 


95 




n 


0 


(Ti iM s, uP cc hi m iii ) ii 


2. 5 


70 . 






7 


(Ti UJ Si ul ) (C U N U ) U4 


5. 9 


85 






8 


t c m N uPu 


4. 3. 


75 






g 


CTi 0.T9 Si (LJ0> IhlhSui 


1. 5 


65 






10 


CTi (L9S S1 fLM ) CC I195 N 0.«P 0.H 


2. 0 


70 






i 

X 


T1 (C IS N 15>1.0 


7. 5 


30 








CTi U» Sl Up (C U N U } LH 


8. 9 


30 


jESJ«tt 


fix 


0 


(Tl lM Si Up (C lK N Up LS 


6. 0 


30 




5 


4 


(Ti I.TS S, lSS > (C ll N 0.l } 141 


3. 8 


20 






5 


(Ti 15T Si Up C Ul 


4. 5 


35 




y 


6 


(Ti uo Si uP (C l]"il>ll 


0. 4 


20 






7 


(Ti UD S W «U»|.|>ll 


12. 0 


25 


UK 


at* 


» t 


(Ti l50 Si l5p C U 


4. 0 


15 





[0015] The result shown in Table 2 shows that this invention covering chips 1-10 are conventionally 
[ the comparison covering chips 1-7 and ] excellent in a cutting property compared with the covering 
chip 1 . 

[0016] The mixture target and Ti target of Ti and Si of a ratio which are shown in the chip made from a 
TiCN radical cermet and Table 3 which have example 2TiCN-12%WC-8%Co-8%MoC-7%nickel-5% 
TaC of presentation, and have the configuration of ISO standard SNGA120408 were prepared. 
[0017] It equips with this chip made from the chip made from a TiCN radical cermet above [ in the usual 
ion plating system ]. On the other hand, down [ in said ion plating system ] Equip with the mixture 
target of Ti and Si of a ratio shown in Table 3, exhaust the inside of said ion plating system in this 
condition, and it holds to the vacuum of lxl0-5Torr. Programming rate: The temperature up was carried 
out to 700 degrees C by 6 degrees C / min., having continued and holding to this temperature, it held in 
Ar gas ambient atmosphere of 5xlO-2Torr, and ion cleaning was carried out. 
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[0018] Then, while generating arc discharge on the mixture target of Ti and Si of the ratio shown in 
Table 3, carrying out heating evaporation of Ti and the Si and making it ionize By introducing the 
nitrogen gas and acetylene gas of a ratio which are shown in Table 3 from a feed hopper, and applying 
the negative substrate electrical potential difference shown in Table 3 x which has the thickness shown 
in Table 4 on a base front face in said chip made from a TiCN radical cermet, and is further shown in 
Table 4, z which has the value of y and z (Cl-y Ny) (Til-x Six) The covering chip 2 was produced this 
invention covering chips 1 1-20 which covered the single hard layer, the comparison covering chips 8- 
14, and conventionally. Above z (Til-x Six) (Cl-y Ny) The value of x in a single hard layer, and y and z 
was analyzed and calculated in EPMA. 

[0019] The continuation dry type cutting trial of the following conditions was carried out using the 
covering chip 2 these this invention covering chips 1 1-20, the comparison covering chips 8-14, and 
conventionally. 

[0020] ** [-ed / continuation dry type cutting test condition ] material: Continuation dry type cutting 
was carried out on condition that round-head material [ of JIS SNCM439 (Brinell hardness: 250) ], 
cutting speed:300 m/min, and delivery :0.2mm/rev., and infeed:2.0mm**, the place where the maximum 
wear width of face of the flank of a cutting edge became 0.3mm was made into the life, the time amount 
(minute) and the wear gestalt which result in a life were.measured, and those measurement results were 
shown in Table 4. 
[0021] 
[Table 3] 
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[0022] 
[Table 4] 
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[0023] The result shown in Table 4 shows that this invention covering chips 1 1-20 are conventionally 
[ the comparison covering chips 8-14 and ] excellent in cutting-ability ability compared with the 
covering chip 2. 
[0024] 

[Effect of the Invention] From the result shown in said examples 1-2, the hard layer covering cutting 
tool of this invention has the engine performance which was further excellent compared with the 
conventional hard layer covering cutting tool, and brings about the effectiveness which was excellent on 
industry. 



[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To WC radical cemented carbide base front face, it is z (C(Til-x Six)l-y Ny). Hard layer 
covering cutting tool characterized by coming to cover the compound carbon nitride single hard layer of 
Ti and Si of a presentation or compound nitride single hard layer which consists of [0.01<=x<=0.45, 
0.01<=y<=1.0, and 0.5<=z<=1.34]. [ however, ] 

[Claim 2] To a TiCN radical cermet base front face, it is z (C(Til-x Six)l-y Ny). Hard layer covering 
cutting tool characterized by coming to cover the compound carbon nitride single hard layer of Ti and Si 
of a presentation or compound nitride single hard layer which consists of [0.01<=x<=0.45, 
0.01<=y<=1.0, and 0.5<=z<=1.34]. [ however, ] 



[Translation done.] 
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